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Introduction 
VLIW stands for Very Long Instruction Word.This Processor Architecture is based on parallel processing in which 

more than one instructions are executed in parallel. This architecture is used to increase the instruction throughput. 

So this is the base of the modern Superscalar Processors. Basically VLIW is a RISC Processor. The difference is it 

contains long instruction as compared to RISC. 

During the execution of the program the operands are stored in the General Purpose Register File. Register file is the 

combination of registers. Depending upon the processor architecture the number of registers inside the register file 

can be varies. Here the design of 64 bit register file has been presented which contains 32 registers. Now in which 

register the operand is transfer is decided by the five bit address. 

 

Experimental Work 
To design 32 registers inside register file the 5 bit address is required. So the encoding of each register is done first. 

The register starts from r0-r31. 

Now the RTL coding is done in Verilog HDL. 

Register Name Register Address 

r0 00000 

r1 00001 

r2 00010 

r3 00011 

r4 00100 

r5 00101 

r6 00110 

r7 00111 

r8 01000 

r9 01001 

r10 01010 

r11 01011 

r12 01100 

r13 01101 

r14 01110 

r15 01111 

r16 10000 

r17 10001 

r18 10010 

r19 10011 

r20 10100 

r21 10101 

r22 10110 
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r23 10111 

r24 11000 

r25 11001 

r26 11010 

r27 11011 

r28 11100 

r29 11101 

r30 11110 

r31 11111 

 

 

The block diagram of the register file is shown in the following figure. Here r_in is the 64 bit input of the register, 

r_add is the 5 bit address of each register, and clk is the clock input. For fast triggering negative edge clock is used 

during the design.r_out is the 64 bit output. 

 

Architecture Design of Register File 
When clk signal becomes negative edge triggered then after applying the five bit address the data is stored in the 

designated register. 

So by changing the address we can select the register for the storage of operand. 

 

Experimental Results 

Simulation 
To check the functionality of the register file simulation is done on Modelsim 6.4a.Now according to the waveform 

64 bit data is stored in r_in1 which contains the output r_out1. After the simulation it is found that the clock latency 

is 24. 

 
 

Synthesis 
Now to generate the gate level netlist Synthesis is done on Xilinx ISE 10.1 by taking Virtex 4 FPGA with 

4vsx35ff668 package with speed grade -12.After the synthesis the total gate count is 20,756 and additional JTAG 

gate count for IOBs is 98,688.The number of bonded IOBs are 2,056. 
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Device Utilization Report 

 
 

Delay Report 
 

 
Final Results and discussion 
Parameter Value 

Net Delay 1.163ns 

Gate Delay 1.852ns 

Gate Count 20,756 

Additional JTAG Gate Count 98,688 

Bonded IOB 2,056 

Speed Grade -12 

Setup Time 1.852ns 

Hold Time 3.793ns 

 

Future Work: 
In the present design register file contains 32 registers in which each register stores 64 bit data.In future, the registe 

file can be designed for 64 registers in which each register stores 128 bit data.The another modification is that one 

can design register file for low power consumption. 
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